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holds a semiconductor wafer (10) by vacuum suction. The washing head 
is 

provided with brush which washes the spin chuck. A jet nozzle (51d) 
is 

provided in the head through which cleaning liquid and gas is 
sprayed. The 

ejection of the cleaning liquid and the gas is controlled by a 
controller (54) . 

The head is positioned suitably using a washing arm (52) connected to 
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it. The 

arm is moved in vertical or horizontal direction by a drive unit (53) 

which is . " *■ 

operated by the controller. 
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ADVANTAGE - Prevents reduction in operation speed of spin coat 
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ea sy cleaning of spin chuck . Prevents damage to wafer due to defect 
in spin — 
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(54) DEVICE FOR APPLYING RESIST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist 
applying device suppressing the deterioration of a 
working rate with the cleaning of a substrate holder 
which vacuum-chucks a semiconductor wafer. 
SOLUTION: In an automatic spin chuck cleaning device 
50, the spin coating part 1 of the resist applying device is 
provided with a brush cleaning a spin chuck 1 1 , a 
cleaning head part 51 having a jet port jetting acetone 
and N2 gas, a cleaning arm 52 connected to the 
cleaning head part 51 , a driving part 53 moving the 
cleaning arm 52 in a vertical direction and a horizontal 
direction and a control part 54 which controls the jetting 
of acetone, controls the jetting of N2 gas and 
drives/controls the driving part 53. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the resist coater which has the substrate holder which carries out vacuum adsorption of the 
semi-conductor wafer The brush which washes said substrate holder, and the washing head section 
which has the exhaust nozzle which gushes a penetrant remover and a gas, The washing arm linked to 
said washing head section, and said washing arm With a perpendicular direction and the actuator which 
makes it move horizontally The resist coater characterized by having the automatic spin-chuck washing 
station constituted by having the control section which carries out blowout control of said penetrant 
remover, blowout control of said gas, and actuation control of said actuator. 

[Claim 2] Said brush is a resist coater according to claim 1 characterized by being a brush by the fiber 
made of a fluororesin. 

[Claim 3] Said penetrant remover is a resist coater according to claim 1 characterized by being an 
acetone. 

[Claim 4] Said gas is air and N2. Resist coater according to claim 1 characterized by being one of gas 
among gas. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist coater which added the automatic soaping- 
machine style of the spin chuck which carries out vacuum adsorption of the semi-conductor wafer to the 
spin coat section in more detail about a resist coater. 
[0002] 

[Description of the Prior Art] After the resist coater used by the production process of a semiconductor 
device laying a semi-conductor wafer in a substrate holder and the so-called spin chuck and making a 
semi-conductor wafer stick to it by vacuum adsorption (vacuum chuck) after that, it trickles a 
photoresist, carries out the high-speed revolution of the spin chuck after that, spreads a photoresist with 
a centrifugal force, and applies a photoresist on a semi-conductor wafer using the so-called spin coating 
method which applies a photoresist to homogeneity all over a semi-conductor wafer top. 
[0003] A common resist coater is used for an aligner, connecting it, and the semi-conductor wafer before 
photoresist spreading has composition which is conveyed by the wafer conveyance system from the 
wafer carrier of the loading section with which the wafer carrier which contained many semi-conductor 
wafers is laid, is sent to the spin coat section, is further sent to the prebake section of a photoresist from 
the spin coat section, and is sent to an aligner from the prebake section after that. The conventional 
example of the spin coat section in this resist coater is explained with reference to drawing 3 and 
drawin g 4 . 

[0004] The spin chuck 1 1 which the spin coat section 1 of a resist coater carries out the vacuum chuck of 
the semi-conductor wafer 10 as shown in drawing 3 , and rotates by the motor 13, The revolving shaft 
12 connected with the spin chuck 1 1, a motor 13, and the exhaust air pump 14 for carrying out the 
vacuum chuck of the semi-conductor wafer 10, It is installed in the periphery besides a spin chuck 1 1, 
and the cup 15 which receives the photoresist which disperses according to a centrifugal force, and in 
case a photoresist is dropped on the semi-conductor wafer 10, the outline configuration is carried out 
with the nozzle 16 for photoresists which moves to the central upper part section of the semi-conductor 
wafer 10. 

[0005] As the surface structure of a spin chuck 1 1 is shown in drawing 4 , vacuum-chuck slot 1 lc of the \ 
shape of a cross joint which intersects circular vacuum-chuck slot 1 lb and this vacuum-chuck slot 1 lb is 
prepared, and the center of vacuum-chuck slot 1 lc of the shape of this cross joint has structure linked to 
exhaust hole 1 la of spin-chuck 1 1 core. The vacuum chuck to the spin chuck 1 1 of the semi-conductor 
wafer 10 is performed by exhaust air of the exhaust air pump 14 which let exhaust hole 17a of the 
vacuum chuck 17 and the exhaust pipe 18 which were attached in the perimeter of exhaust hole 1 la of 
spin-chuck 1 1 core which the bulb 19 prepared in the middle of the exhaust pipe 18 has connected to 
vacuum-chuck slot 1 lb prepared in the aperture and spin-chuck 1 1 front face, exhaust hole 12a of a 
revolving shaft 12, and a revolving shaft 12 so that a revolution of a revolving shaft 12 might not be 
barred pass. 

[0006] In order to prevent that the particle of the resist which floats in the ambient atmosphere of the 
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semi-conductor wafer 10 circumference, or a rinse carries out the reattachment to the semi-conductor 
wafer 10 by the waste fluid piping 20 which brings the photoresist which dispersed together in the pars 
basilaris ossis occipitalis of a cup 15, and is discharged, and the photoresist which dispersed according 
to the centrifugal force, the exhaust pipe 21 of the exhaust air system which passes caudad the ambient 
atmosphere of the semi-conductor wafer 10 circumference is attached. 

[0007] The nozzle 16 for photoresists which is above the semi-conductor wafer 10 is connected to the 
bulb 22 which controls the drip of a photoresist through the piping 23 for photoresists, it pulls back after 
dropping a photoresist on the semi-conductor wafer 10 in the location which branched from the piping 
23 middle at a photoresist at nozzle 16 head for photoresists supply-side, and the suck back section 24 
for preventing the Botha omission of the photoresist to the semi-conductor wafer 10 top is connected. 
[0008] First, the semi-conductor wafer 10 is conveyed by the conveyance system (graphic display 
abbreviation) of a resist coater, and spreading actuation of the photoresist in the spin coat section of the 
above-mentioned resist coater is laid on a spin chuck 1 1 . Next, the vacuum chuck of an aperture and the 
semi-conductor wafer 10 is carried out for the bulb 19 of an exhaust pipe 1 8 to a spin chuck 1 1 . Then, 
the nozzle 16 for photoresists linked to piping 23 moves horizontally by the actuator (graphic display 
abbreviation), and is installed in the center-section upper part of the semi-conductor wafer 10, and a bulb 
22 trickles the photoresist of the specified quantity into semi-conductor wafer 10 center section only for 
predetermined time from an aperture and nozzle 16 head for photoresists after that. After photoresist 
dropping, the suck back section 24 operates automatically and the photoresist at nozzle 16 head for 
photoresists is pulled back to a supply side. After that, the nozzle 16 for photoresists moves horizontally 
by the actuator (graphic display abbreviation), and returns from the location of the center-section upper 
part of the semi-conductor wafer 10 to the original location. 

[0009] Next, after a spin's chuck 1 1 rotating by the motor 13 and applying the photoresist of almost 
uniform predetermined thickness on the semi-conductor wafer 10, the revolution of a spin chuck 1 1 ' 
stops. Then, the vacuum chuck according [ the bulb 19 of an exhaust pipe 18 ] to the spin chuck 1 1 of 
closing and the semi-conductor wafer 10 is canceled. Furthermore, after that, the semi-conductor wafer 
with which the photoresist was applied is conveyed by the conveyance system (graphic display 
abbreviation) of a resist coater from the spin coat section 1 at the prebake section, and after prebake is 
sent to an aligner by the conveyance system again. 

[0010] If dust, a photoresist, etc. have adhered to spin-chuck 11 front face in case the vacuum chuck of 
the semi-conductor wafer 10 is carried out to the spin chuck 1 1 of the spin coat section 1 mentioned 
above, the semi-conductor wafer 10 secedes from a spin chuck 1 1 by revolution, and a spin chuck 1 1 
touches a cup 15 and makes the semi-conductor wafer 10 for the vacuum chuck of the semi-conductor 
wafer 10 to become imperfect, and to damage the semi-conductor wafer 10 or pollute. Moreover, in case 
the vacuum chuck of the semi-conductor wafer 10 is carried out to dust being hard, there is also a 
possibility that the semi-conductor wafer 10 may break. Furthermore, if it adheres in the form where the 
photoresist adhering to spin-chuck 1 1 front face is imprinted by semi-conductor wafer 10 rear face, 
when the conveyance system by belt conveyance is used, a photoresist adheres to a conveyance belt, and 
it will become the cause of failure of a conveyance system, or will become the cause of failures, such as 
a conveyance system of the aligner connected to the resist coater. Moreover, the contamination to semi- 
conductor wafer 10 rear face from spin-chuck 1 1 front face is diffused to the semi-conductor wafer 10 at 
an after process, and also has the problem of reducing the manufacture yield of a semiconductor device. 
Since the approach of washing a spin chuck 1 1 is taken after removing a spin chuck 1 1 from the spin 
coat section 1, in order to control conventionally problem generating which was mentioned above, the 
problem of operating ratio lowering of a resist coater occurs. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention sets it as the object to solve the trouble in the 
semiconductor fabrication machines and equipment mentioned above. Namely, the technical problem of 
this invention aims at offering the resist coater which controlled the operating ratio lowering 
accompanying washing of the spin chuck which carries out the vacuum chuck of the semi-conductor | 
wafer. v 
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[0012] 

[Means for Solving the Problem] In the resist coater which has the substrate holder which proposes the 
resist coater of this invention in order to solve an above-mentioned technical problem, and carries out 
vacuum adsorption of the semi-conductor wafer The brush which washes a substrate holder, and the 
washing head section which has the exhaust nozzle which gushes a penetrant remover and a gas, It is 
characterized by having the automatic spin-chuck washing station constituted by having a washing arm 
linked to the washing head section, and the control section which carries out a perpendicular direction 
and the actuator which makes^t move ho rizontally, blowout control of a penetrant remover, gaseous 
blowout control, and actuation control of an actuator for a washing arm. 

[0013] Since spin-chuck washing by the automatic spin-chuck washing station mentioned above which 
washes the spin chuck of a resist coater can be performed automatically according to this invention, after 
removing a spin chuck from the spin coat section like before, it is not necessary to do the activity which 
washes a spin chuck. Therefore, the operating ratio of a resist coater improves. Moreover, lowering of 
the manufacture yield of the semiconductor device which can mitigate the semi-conductor wafer 
breakage at the time of photoresist spreading which originated in the defect of the vacuum chuck by the 
photoresist adhering to the dust on the front face of a spin chuck or a spin-chuck front face when 
washing the spin chuck periodically, and originates in dust adhesion in the spin-chuck section to a semi- 
conductor wafer side with the automatic spin-chuck washing means mentioned above is mitigable. 
[0014] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, it explains about 
the example of a gestalt of concrete operation of this invention. In addition, the same reference mark 
shall be given to the component in drawing 3 referred to by explanation of the conventional technique, 
and drawing 4 , and the same component. 

[0015] The example of a gestalt of this operation is an example which applied this invention to the resist 
coater which has the substrate holder which carries out vacuum adsorption of the semi-conductor wafer, 
and explains this with reference to drawing 1 and drawing 2 . Drawing 1 is the schematic diagram of the 
spin coat section 1 of a resist coater, drawing 2 is the schematic diagram of the washing head section 51 
of the automatic spin-chuck washing station 50 here, and it is the outline top view which drawing 2 (a) 
looked at the washing head section 51 from the outline sectional view of the washing head section 51, 
and looked at drawing 2 (b) from the lower part. First, since the basic configuration of the spin coat 
section 1 of a resist coater is the same as that of the spin coat section 1 of the resist coater of the 
conventional example almost as shown in drawing 1 , explanation of the same part is omitted and 
explains explanation of the description part in full detail. 

[0016] The exhaust air system for carrying out the vacuum chuck of the semi-conductor wafer made to 
lay on a spin chuck 1 1 Although it consists of exhaust hole 1 la of a spin chuck 1 1, exhaust hole 12a of a 
revolving shaft 12, exhaust hole 17a of the vacuum chuck 17, an exhaust pipe 18, and a bulb 19 and the 
exhaust air pump 14 In exhaust hole 17a of this exhaust air system, and the exhaust pipe 18 between 
bulbs 19, it is a gas, N2 [ for example, ], from exhaust hole 1 la of a spin chuck 1 1 to the upper part at 
the time of washing of spin-chuck 1 1 front face. The piping 3 1 for making gas emit is connected, and 
the bulb 30 is formed while being this piping 3 1 . 

[0017] The outline configuration of the automatic spin-chuck washing station 50 which washes a spin 
chuck 1 1 is carried out by the perpendicular direction and the actuator 53 which makesjtrglate 
horizontally, and the control section 54 which carries out blowout control of a penetrant remover, 
gaseous blowout control, and actuation control of an actuator in the washing head section 51, the 
washing arm section 52 linked to the washing head section 51, and the washing arm section 52. The 
piping 55 which sends the penetrant remover which dissolves a photoresist etc., for example, an acetone, 
is connected to the washing head section 51 from the penetrant remover feed zone (graphic display 
abbreviation), and while being this piping 55, the bulb 56 controlled by the control section 54 is formed. 
Moreover, it is a gas, N2 [ for example, ], to the washing head section 51. The piping 57 for sending in 
gas is formed in the form linked to the piping 55 between the washing head section 51 and a bulb 56, 
and the bulb 58 controlled by the control section 54 is formed in the middle of this piping 57. 
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[0018] As shown in drawing 2 (a) and drawing 2 R> 2 (b), the washing head section 51 Blowout section 
5 lb of the shape of a rectangular parallelepiped with a centrum with a somewhat larger long side than 
the radius of a spin chuck 1 1, The brush by the fiber made of a fluororesin for washing attached in 
blowout section 51b, for example, brush 51by fiber made from Teflon a, and a penetrant remover or N2 
It consists of piping 55 to which gas is sent, and piping section 51c to connect. As rectangular 
parallelepiped-like blowout section 51b is shown in drawing 2 (b), brush 51a for washing of blowout 
section 51b is attached along the long side of blowout section 51b, it is the form of being parallel to 
brush 5 la for this washing, and 5 Id of two or more exhaust nozzles where aperture is small is prepared. 
In addition, when it carries out to the hand of cut of the spin chuck 1 1 which has the washing head 
section 5 1 caudad, for example, the hand of cut of the arrow head C shown in drawing 2 (b), physical 
relationship of blowout section 51b and brush 51a is made to blowout section 51b in the direction of 
arrow-head C, and then makes it the order of brush 51a. 

[0019] The washing head section 5 1 was supported, it has connected with the actuator 53 of the washing 
arm 52, and the washing arm 52 carries out a horizontal rotation as shown in vertical migration as shown 
in an arrow head A, and an arrow head B by the actuator 53. 

[0020] Next, actuation of the spin coat section 1 in the resist coater of the example of a gestalt of 
operation of this invention is explained. First, before photoresist spreading to a semi-conductor wafer, a 
spin chuck 1 1 is washed. A motor 13 is rotated first and this washing actuation is N2. The bulb 30 
attached in the piping 3 1 of gas is opened, and it is N2. Gas is made to emit above [ a / of a spin chuck 
1 1 / exhaust hole 1 1] spin-chuck 1 1 front face. These N2 By bleedoff to the spin-chuck of gas 1 1 surface 
upper part, the inflow of penetrant removers, such as an acetone, is prevented in the exhaust ports 11a 
and 12a and exhaust pipe 18 grade which are the exhaust air system of a vacuum chuck at the time of 
washing of the spin chuck 1 1 by the washing head section 51 mentioned later. 
[0021] Next, directions of washing initiation of a spin chuck 1 1 are issued by the control section 54. 
With directions of washing initiation, a signal is sent to an actuator 53 from a control section 54, an 
actuator 53 operates, the washing arm 52 is rotated horizontally (migration of an arrow head B), the 
washing head section 51 which was in the outside of the cup 15 of the spin coat section 1 moves above a 
spin chuck 11, and the washing arm 52 moves downward after that (migration of an arrow head A). If 
down migration of the above-mentioned washing arm 52 is started, the signal for opening the bulb 56 of 
the piping 55 which sends an acetone into the washing head section 51 will be sent to a bulb 56 from a 
control section 54, a bulb 56 will open, and an acetone will begin to spout toward spin-chuck 1 1 front 
face from 5 Id of exhaust nozzles of the washing head section 51. 

[0022] The washing arm 52 moves downward and the migration to down [ of the washing arm 52 ] stops 
in the location where brush 51a of the washing head section 51 touches a spin chuck 1 1. As for spin- 
chuck 1 1 r evolving front fac e, washing is performed by an acetone solution and brush 51a in this 
condition. A signal is sent to an actuator 53 from a control section 54 after washing of the predetermined 
time by the acetone solution and brush 51a, an actuator 53 operates, and the washing arm 52 moves 
upward (migration of an arrow head A). When migration to above [ of this washing arm 52 ] begins and 
brush 51a separates from a spin chuck 1 1, a signal is sent to a bulb 56 and a bulb 58 from a control 
section 54, a bulb 56 is closing and a bulb 58 is N2 in 5 Id of exhaust nozzles of an aperture and the 
washing head section 51. It is made to spout, desiccation of the penetrant remover of spin-chuck 1 1 front 
face and dust blow, and ****** is performed. 

[0023] When the washing arm 52 moves upward and becomes a position, a signal is sent to a bulb 58 
from a control section 54, and a bulb 58 closes. After that, the washing arm 52 rotates horizonta lly 
(migration of an arrow head_ B), and returns to the original location of the washing arm 52 of the outside 
of the cup 15 of the spin coat section 1 . Then, N2 A revolution of closing and a motor 13 is stopped for 
the bulb 30 attached in the piping 3 1 of gas. In addition, in the washing process of a spin chuck 1 1 
mentioned above, although the signal directions from a control section 54 performed neither actuation of 
a bulb 30, nor actuation of a motor 13, actuation of a bulb 30 and actuation of a motor 13 are also good 
also as a configuration which operates with the signal directions from a control section 54. 
[0024] After washing termination of the spin chuck 1 1 mentioned above, like the conventional example, 
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a semi-conductor wafer is laid on a spin chuck 1 1, a vacuum chuck is performed, the nozzle for 
photoresists (refer to drawing 3 ) is moved to the center-section upper part of a semi-conductor wafer, a 
photoresist is dropped on a semi-conductor wafer, a spin chuck 1 1 is rotated, and a photoresist is 
applied. 

[0025] According to the resist coater which formed the automatic spin-chuck washing station 50 
mentioned above A spin chuck 1 1 is washed before spreading of a photoresist to every [ of the amount 
of predetermined numbers which is going to apply a photoresist ] semi-conductor wafer (unit lot), 
Routine cleaning became easy and originated in the defect of the vacuum chuck by the photoresist 
adhering to the dust on the front face of a spin chuck, or a spin-chuck front face. Lowering of the 
manufacture yield of the semiconductor device which can mitigate the semi-conductor wafer breakage at 
the time of photoresist spreading, and originates in dust adhesion in the spin-chuck section to a semi- 
conductor wafer side is mitigable. Moreover, after the resist coater mentioned above removes a spin 
chuck 1 1 from the spin coat section 1 like before, its operating ratio of a resist coater improves 
compared with what carries out washing of a spin chuck 1 1 . 

[0026] As mentioned above, although the example of a gestalt of operation explained this invention, this 
invention is not limited to the example of a gestalt of this operation at all. For example, although the 
brush attached in the washing head section was used as the brush by the fiber made from Teflon in the 
example of a gestalt of operation of this invention, the brush according to the fiber made of resin, such 
as nylon, depending on the penetrant remover to be used may be used. Moreover, although the example 
of a gestalt of operation of this invention used and explained the acetone to the penetrant remover, it is 
good also considering the solvent of photoresists, such as thinner, as a penetrant remover. In addition, 
the operations sequence of the automatic spin-chuck washing station in washing of a spin chuck can be 
suitably changed within the limits of the technical thought of this invention. 
[0027] 

[Effect of the Invention] The resist coater which formed the automatic spin-chuck washing station of 
this invention can control the operating ratio lowering accompanying washing of the spin chuck which 
carries out the vacuum chuck of the semi-conductor wafer so that clearly from the above explanation. 
Moreover, if the resist coater of this invention is used for manufacture of a semiconductor device, 
lowering of the manufacture yield of the semiconductor device which the routine cleaning of a spin 
chuck becomes easy, and breakage of the semi-conductor wafer by the defect of a vacuum chuck is 
mitigated, and originates in dust adhesion in the spin-chuck section to a semi-conductor wafer side is 
mitigable. 
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